50
[11], anticancer activity [12] , anti-hyperglycemic activity [13] , anti-inflammatory activity [14] , anti-
51
HIV activity [15] , and inhibit melanin production [16] in vitro or in vivo. Polyphenolics also play an 52 important role in in vivo defense systems against insects and other pathogens: the caffeoylquinic acids 53 in sweetpotato roots have antifungal and antiviral activities [17, 18] . The concentration of these 54 polyphenolics has been reported to increase as a function of stress, i.e., wounding, infection, drought,
55
and storage at low temperature [19] [20] [21] [22] .
56
Sweetpotato cultivation has spread to the north region of Japan where they have been shown to 
Results

66
Anthocyanin content and composition of purple sweetpotatoes cultivated in different locations
67
The anthocyanin content and composition of three purple sweetpotato varieties cultivated in 
71
sweetpotato variety was highest in location III ≥ I ≥ II (Table 1 ). The total content in Purple Sweet
72
Lord (PSL) was highest in location I > III > II (Table 1 ). The total content in Akemurasaki (AKM) was 73 significantly higher in location I than in III (Table 1 ). The anthocyanin composition showed different 74 patterns in both the varieties and locations. Peonidin type anthocyanins (YGM-4b, 5a, 5b and 6) were 75 dominant in MM and PSL, and the peonidin/cyanidin ratio was highest in MM among the three 76 varieties in all locations. The peonidin/cyanidin ratio was lowest in AKM, and the proportion of 77 cyanidin type anthocyanins (YGM-1a, 1b, 2 and 3; 57.20%) was higher than that of the peonidin type
78
(42.79%) in AKM cultivated in location I (Table 1) . The peonidin/cyanidin ratios were higher in 
83
This resulted in a relatively higher order of location II in anthocyanin content in MM and PSL in 2016 84 compared to 2015. In 2016, the total anthocyanin content in MM was significantly higher in location 85 II, followed by I then III; in PSL it was significantly higher in I, followed by II then III; in AKM it was 86 significantly higher in location I than in III (Table 2 ). The anthocyanin composition in the three 87 varieties was similar between 2016 and 2015, except for the peonidin/cyanidin ratio of PSL in location 88 III, which was decreased from 3.1 to 1.4. The anthocyanin content of purple sweetpotato tended to be 89 higher in location I, with a higher ratio of cyanidin type anthocyanins. location were performed by Student's t test; *P<0.01. n.s., not significant.
125
Polyphenolic content and composition of purple sweetpotatoes cultivated in different locations
126
The polyphenolic content and composition of three purple sweetpotato varieties cultivated in (Table 3 ). The polyphenolic content in AKM was significantly higher in 132 sweetpotatoes grown in location I compared with III (Table 3) 
144
and the content in PSL was significantly higher in location I, followed by location II then III (Table 4) .
145
The content in AKM was significantly higher in location I compared with III similar to 2015 (Table 4) .
146
There were no significant differences in the polyphenolic composition between locations I and II in 
188
The total anthocyanin content positively correlated with the total caffeoylquinic acid content in 
195
Precipitation was, by far, the highest in location III, in both 2015 and 2016 (Table 6 ). Sunshine duration
196
and accumulated temperature in 2015 and 2016 were lower in location I than II and III (Table 6 ). The 
199
The temperatures were lower in 2015 compared with 2016 in the latter stages of cultivation in location
200
I and throughout cultivation in location III (Figure 3 ). The differences between mean maximum 201 temperature and mean minimum temperature were highest in locations I and III in 2015 (Table 6 ).
202
Within the climate parameters, temperature is suggested to have the most influence on the 
269
The polyphenolic content also tended to be higher in location I during the two years cultivation.
270
During the two study years, the polyphenolic content was considerably different between locations 
306
Miyazaki (longitude, 131°03'E; latitude, 31°72'N). The sweetpotatoes were cultivated using the 307 standard local methods, including planting and harvesting dates, and with or without mulching film.
308
Harvested sweetpotatoes were freeze-dried and held at -35 o C until analysis. Freeze-dried samples
309
were used for anthocyanin and polyphenolic analyses.
311
Anthocyanin analyses
312
Anthocyanins were extracted according to the method by Oki et al. [36] . One g of the freeze- 
342
Caffeoylquinic acids were identified by their retention time and the UV-vis spectra of standards.
343
Quantification of caffeoylquinic acids was performed using an external standard based on detection 344 at 326 nm. Caffeoylquinic acids were quantified as mg/100 g FW. 
